Diamond BZ270 derives from within a 30 km radius of the small Rio São Luiz, near the town of Juina. The sampling site for diamond JUc4 can be more precisely constrained to 261000 m E and 8708000 m N in WGS84 UTM-projected Zone 21S (Agrosi et al. 2017; Figure DR1 ).
crystals. The following natural and synthetic materials were used as standards: for FM, diopside (for Ca and Si), albite (for Na), orthoclase (for K), and pure Al 2 O 3 , MgO, Cr 2 O 3 , Fe 2 O 3 , NiO, and MnTiO 3 ; for sulfides, pyrite (for S and Fe), pure metals (for Co, Ni, and Cr) and MnTiO 3 (for Mn). X-ray counts were converted into weight percent oxides or elements by using the CAMECA-PAP program. Analytical condition were a 1-μm electron beam, 20 kV accelerating voltage, 20 nA beam current, and a counting time of 10 s for peak and 10 s for background (i.e., 5 s on each side of the peak). Typical analytical uncertainties were better than ±1-2 relative % for major elements/oxides, better than ±10 relative % for minor elements/oxides with concentrations >0.2 wt%, and up to ±20 relative % for elements/oxides with lower concentrations. The analysis of the sulfide inclusions was hampered by their very small size and yielded low analytical totals (93.1-93.6 wt. %).
Single crystal X-ray diffractometry
The crystallographic orientation matrices of the FM inclusions and of their diamond hosts were determined using a prototype Supernova (Rigaku-Oxford Diffraction) X-ray single-crystal diffractometer equipped with an extremely brilliant micro-X-ray source focused to 0.12 mm (Mo K) and an extremely sensitive and no-noise 200 K Pilatus detector (Dectris). Due to the small unit cells of FM and diamond, there is nearly complete overlap in d-spacings between the most intense reflections 200 of FM and 111 of diamond, as well as further reflection overlaps. The best approach to distinguish FM from diamond in diffraction images is to consider the 220 and 111 reflections of the oxide (with d-spacing being about 2.4 and 1.5 Å), which do not overlap with any reflections of the diamond. Our XRD data also showed the presence of additional reflections, unrelated to either FM or diamond, which can be ascribed to the presence of magnesioferrite or magnetite exsolutions (Fig. DR2) , an apparently common feature in FM inclusions in diamond (see Palot et al., 2016) .
The orientations of the ferropericlase inclusions relative to their diamond hosts were calculated from the XRD orientation matrices with the OrientXplot software (Angel et al., 2015) . High-quality unit-cell parameters were determined for four of the inclusions in diamond BZ270 by using a STOE STADI IV fourcircle diffractometer (installed at the Department of Geosciences, University of Padua) operating at 50 kV and 40 mA, equipped with a point detector and controlled by the software SINGLE (Angel and Finger 2011) , following the same approach used in Nestola et al. (2011) . Accurate centering of the crystal under the X-ray beam was achieved by iterative adjustment of the crystal offset calculated by the software SINGLE. This procedure could not be applied to all inclusions, owing to an insufficient number of observed reflections. In such cases, lower-quality unit-cell parameters were obtained directly from the previously determined orientation matrices using the OrientXplot software (Angel et al., 2015) . No reliable data could be obtained from the small inclusion n. 1 in diamond JUc4.
Complete diffraction intensity data were collected on the inclusions in diamond BZ270 with the Supernova diffractometer, by using a similar approach as used in Nestola et al. (2011) . Data for three of the inclusions (n. 1, 2 and 3) were collected in situ when the inclusions were still completely enclosed in the diamond. Data for inclusions 4 and 5 were collected after further polishing, when the inclusions were exposed on surface. Data were collected up to 2 max = 80° (working conditions 50 kV and 0.8 mA, exposure time 5 s for inclusions n. 1 and 2 and 15 s for inclusion n. 3). We were able to collect 25 unique reflections for inclusions n. 1, 2, 4 and 5, but only 12 for the smaller inclusion n. 3. Crystal structure refinements were performed using the software SHELXL (Sheldrick, 2008) , using neutral atomic scattering factors for Mg and O and anisotropic thermal parameters; no contribution from other elements was considered, as EMPA of a large number of FM inclusions extracted from Juina diamonds indicated that Fe and Mg typically represent more than 99% of the cations (Hutchison, 1997). The refinements for two of the inclusions were hampered by the small number of observed reflections (inclusion n. 3) and by the bad reflection profiles (inclusion n. 4), and were considered to be of unsatisfactory quality (e.g., thermal parameters, strongly correlated with the site occupancies, were lower than their uncertainties). The refinements for inclusions n. 1, 2 and 5 allowed us to calculate the site occupancy, from which the X Fe values shown in Table 1 were calculated. Crystal structure refinements could not be performed on inclusions in diamond JUc4, because of low diffraction intensities (inclusion n. 1) or overlapping of diffraction reflections related to nearby inclusions (inclusions n. 2, 3 and 4). The latter issue was particularly critical owing to the similar crystallographic orientation among the inclusions.
EBSD Analysis
EBSD mapping was conducted at the Department of Geosciences, Padua using a NordlysNano EBSD camera (Oxford Instruments) mounted on a CamScan 2500 SEM equipped with an LaB6 source. Mapping was conducted at a 3-μm step size over a grid of 1005 x 698 points. Indexing of the EBSD patterns was accepted when at least eight Kikuchi bands were detected by the HKL Channel 5 software. The hit-rate was better than 90%. Noise correction of the EBSD-map was done using the standard Channel 5 software. After elimination of wild spikes, zero solutions were substituted with the orientation of neighboring grains according to an iterative process, which implied first substituting of zero solutions with the orientation of eight indexed neighboring grains, then with six and finally with four. Inverse Pole Figure (IPF) color coding was used to reveal mis-orientations within the EBSD map. The crystallographic orientation of the single EBSD data was plotted in lower hemisphere pole figures, using equal-area projections for the different crystallographic planes and directions (Fig. DR3) .
EVALUATION OF FM CHEMICAL COMPOSITION
The chemical compositions of the studied inclusions were estimated on the basis of XRD data and, for inclusions exposed by polishing, determined by EMPA. The use of XRD data for this purpose is warranted by the fact that in FM inclusions extracted from Juina diamonds Fe and Mg typically represent more than 99% of the cations (Hutchison, 1997), which reduces the effective number of compositional variables to one (i.e., X Fe ). Two independent methods were used. One was based on a linear regression of compositional and unit-cell edge data at room conditions for stoichiometric synthetic FM (Fig. DR4) , which yielded the equation X Fe = 8.441·a (Å) -35.553. This equation reproduces the experimental X Fe data with a maximum error of 0.02. For inclusions under residual pressure, a condition that occurs for several inclusions analyzed in situ within Juina diamonds (Hutchison, 1997) , and for non-stoichiometric compositions, this method only provides minimum estimates of X Fe . The second method is based on the structural refinement and evaluation of electron densities on the crystallographic sites (see above). This method is independent of residual pressure, but could only be applied to inclusions for which the highest-quality XRD could be obtained.
Inclusions in diamond BZ270 have unit-cell edges that are identical within error (Table DR2) . Crystallographic site occupancies for inclusions n. 1 and 2, which were measured in situ, and n. 5, which was measured after exposing it by polishing, indicate X Fe values of 0.31 to 0.36. These values are within error of those derived from equation X Fe = 8.441·a (Å) -35.553 (Fig. DR2, Table 1 ). EMPA data for inclusions n. 4 and 5 (Table DR1 ) indicate a (Mg 0.65-0.66 Fe 0.35-0.34 )O composition, which is again within error of that determined for inclusion n. 5 from XRD data (Fig. DR2, Table 1 ). The good agreement between chemical compositions estimated from independent XRD data and between those obtained from XRD and EMPA data indicates that the FM inclusions are nearly stoichiometric. It also indicates that the three inclusions are at virtually null pressure, probably due to stress release by cracking around the inclusions, plastic deformation or elastic relaxation during polishing.
The four studied FM inclusions in diamond JUc4 show larger and more variable unit-cell edges (Table  DR2) . Assuming no residual pressure also in this case, using the same X Fe vs. a equation we calculate an X Fe range of 0.43-0.64 (Table 1 ). In case of non-null residual pressure, these calculated X Fe values would provide minimum estimates of the true X Fe values. 
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